Activating GNAS mutations in parosteal osteosarcoma.
Parosteal osteosarcoma is a surface-based osteosarcoma that often exhibits deceptively bland cytologic features, hindering diagnosis in small biopsies or when correlative radiologic imaging is not readily available. A number of benign and malignant fibro-osseous lesions, including fibrous dysplasia (FD) and low-grade central osteosarcoma, fall within the morphologic differential diagnosis of parosteal osteosarcoma. Somatic mutations in GNAS, encoding the α-subunit of the heterotrimeric G protein complex (Gsα), occur in FD and McCune-Albright syndrome but have not been reported in parosteal osteosarcoma. We evaluated GNAS mutational status in parosteal osteosarcoma and several of its histologic mimics to determine its utility in differentiating these entities. Eleven of 14 (79%) FD cases had GNAS mutations within codon 201 (5 R201C and 6 R201H mutations). GNAS mutations were not detected in any cases of adamantinoma or osteofibrous dysplasia. Direct sequencing of 9 parosteal osteosarcomas, including 3 of low grade and 6 with dedifferentiation, revealed activating GNAS mutations in 5 cases (55%), distributed as 4 R201C-mutated tumors and 1 tumor with an R201H mutation. GNAS codon 227 mutations were not detected in any of the cases. There was no association between GNAS mutational status and patient demographics, histologic dedifferentiation, or clinical outcome. To our knowledge, we report the first series of parosteal osteosarcomas harboring activating GNAS mutations. Our data suggest that GNAS mutational status may have limited utility as an ancillary technique in differentiating benign and malignant fibro-osseous lesions of the bone.